High salinity irrigation will cause nutrient uptake and shallot growth to deplete due to its sensitivity to salinity. This research aimed to investigate the effect of biochar and compost on shallot growth and nutrient uptake in sandy soil like Entisol when irrigated using salty water. This research carried out some pot experiments and put on the field using a completely randomized design. The first factor was based on the amendment with control of 20 tons ha -1 of Biochar, 10 tons ha -1 of compost, and a mixture of 10 tons ha -1 biochar and 5 tons ha -1 of compost; the second factor was composed of 3 shallot cultivars (Brebes, Pemalang, and Purbalingga). Each pot was filled with 15 kg of soil; the pot 30 cm in diameter, incubated with saline water and irrigated by 2 dS m -1 . The results show that irrigation with ground saline water causes Entisol to increase exchangable Na, Ece and SAR, decrease exchangeable Ca and Mg. The application of all treatments decreased SAR. The application of compost significantly increased N and K uptake but made soil pH, EC, and SAR to decrease while fresh weight and dry weight of bulb in Brebes cultivars increased. The combination of biochar with 5 tons ha -1 of compost produced the highest yield on plant height and number of tuber in Pemalang cultivars and had the largest tuber diameter in Purbalingga cultivars. There is an interaction between amendment and cultivar on plant height, fresh weight of tuber (P<0.01), dry weight of tuber (P<0.01).
INTRODUCTION
Shallot is one of the most consumed commodities for seasoning in various dishes, fragrances, and enhancers of nutrients and medicines. The national consumption of shallots in 2015 was 2.71 kg capita -1 year -1 (Kementan, 2016) .
_____________________________________ marginally suitable as the heaviest limiting factors are very high rainfall, and need improvement efforts to overcome this can be done by using suitable varieties (Rahayu, Mujiyo, & Arini, 2018) . Generally, the N-Total content of alluvial ranges from 0.10 of highway sewage deposits to 0.13 percent of reservoir deposits; thus nitrogen content in sediment soil is low (Haryanta, Thohiron, & Gunawan, 2017) . Seawater intrusion is also one of the causes of the decline in shallot production. Some of the problems often faced by shallot farmers in the northern sea area of Java, where seawater enters the irrigation canal and causes a high level of salinity in irrigation water (Saleh, 2010) . Thus shallot production decreased in 2015-2016 by 17.9% (BPS, 2018) . Shallot is a plant that is sensitive to salinity stress. Salinity is a condition where soil contains a high concentration of dissolved salt but has much sodium (Na + ). Soil salinity can also occur due to the accumulation of salt in irrigation water which causes soil to be infertile. FAO (2006) estimates that areas with high salinity can have a negative effect of 20-25% on irrigation water. The results of Koswara (2007) study showed that the weight of fresh bulb planted on saline land was only around 16.90-24.60 g plant -1 , with lower crop compared in acid sulphate fields of 23.73 g plant -1 . Widawati and Suliasih (2017) study showed that bulb fresh weight in saline is 53.73 g pot -1 was lower than in freshwater of 76.99 g pot -1 .
Irrigated rice fields along the north coast of Java experience problems of increasing salinity causing rice production to decline, especially in Indramayu (Erfandi & Rachman, 2011) . Agricultural land in Indonesia itself as a whole is experiencing salinity problems hovering 0.44 million hectares (Purwaningrahayu & Taufiq, 2018) . The addition of saline land occurred in Aceh due to the entry of seawater into the mainland caused by a tsunami (Rachman, Subiksa, Erfandi, & Slavich, 2008) . Salinity stress has negative effects on soil fertility and productivity and will seriously lead to environmental degradation in the future. In the years 2050, the extent of saline soils would continue to get higher as a result of declining water resources (Falkenmark, 2013) . The management of saline land that has been carried out to improve the chemical, physical and biological properties of the soil in several ways, include the utilization of arbuscular mycorrhizal fungi and amelioration of deaminase-producing bacteria (Akhwan, Sulistyaningsih, & Widada, 2012) , water management using sub-surface drainage (Nasyirah, Kalsim, & Saptomo, 2015) , the application of gypsum and dolomite to wash Na ions exchanged with CaSO4.2H2O ions (Sasongko & Warsito, 2003) , the use of Azolla pinnata ameliorant that can improve soil pH in salinity (Khoiriyyah, Setiawati, & Suriadikusumah, 2017) , the application of humic acid as much as 1 g kg -1 of soil to improve saline soil chemical properties that may increase the value of organic-C, available P and N-total (Mindari, Aini, Kusuma, & Syekhfani, 2014) , and the use of fungal biofertilizers (Subowo, 2015) . Biochar is a carbon-rich material that is burned with the intention to be used as an amendment to save carbon and to improve soil quality. Biochar is formed through the process of burning biomass or organic matter with little oxygen (pyrolysis) at temperatures of 250-500 o C (Nurida, 2014) . The mechanism of biochar in providing nutrients to plants is divided into three ways, namely: the ability of biochar in retaining nutrients, through the dynamics of microorganisms in the soil (Lehmann et al., 2003) cit (Lehmann & Rondon, 2006) , and the supply of nutrients directly from biochar (Mukherjee & Zimmerman, 2013) . Biochar, which is used as an amendment on saline-affected land, has a marked effect on reducing Na + concentration and balancing nutrient uptake (Akhtar et al, 2015) . In addition, biochar can also increase organic-C. The application of 5 g of biochar to saline soil can increase organic-C by 1.2 units (Mindari et al., 2014) . Biochar contains carboxyl groups that act as acids and amino groups as bases, which can be positively or negatively charged. In an alkaline environment, the amino will change into anion, and in an acidic environment, it turns into a cation.
Compost is an organic fertilizer derived from the results of weathering plant residues or organic waste, and can increase soil water holding capacity of sand, and can improve water movement between heavy soil textures rich in clay and silt. Compost is one of the appropriate amendments to be applied in saline soils. Compost can provide nutritional intake for plants and enhance plant growth. Rajiman, Yudono, Sulistyaningsih, and Hanudin (2008) , reported that the application of organic matter in the form of manure and sugarcane compost applied to sandy soil increased the fresh weight of tuber by 116% and 128.7%. Organic matter added as an amendment to saline soil can increase the availability of nitrogen, phosphorus, and potassium (Qadir, Ghafoor, & Murtaza, 2001) . On Ultisol soil, the supply of biochar and organic fertilizer has a significant effect on onion growth. There was an increase in plant height, leaf volume, tubular weight, tubular dry weight (Antonius, Sahputra, Nuraini, & Dewi, 2018) . In Ultisol soil, the application of biochar and organic fertilizer increased plant height, number of leaves, bulb fresh and dry weight (Antonius et al., 2018) . Biochar also increases soil fertility through the physical properties of the soil so that plants can easily absorb nutrients (Gani, 2009 ). However, using biochar and compost as ameliorant in saline irrigation for shallot growth is limited; thus it is important to know the effect of biochar and compost on shallot growth and nutrient uptake in sandy soil when irrigated using saline water. The results proved to be useful for developing new management strategies meant to increase shallot production on salt-affected soil especially in the northern seaside of Java.
MATERIALS AND METHODS
This research used a completely randomized design experiment pot carried out from June to December 2017 in the experimental station of the Faculty of Agriculture, Universitas Sebelas Maret. The soil used is topsoil 0-30 cm Entisol from Plesungan, Gondangrejo, Karanganyar with latitude 7 o 31' 54''S; 110 o 51' 40''E, and summarized in Table  1 . The Pot used is 30 cm in diameter, filled with soil as much as 15 kg pot -1 and replicated 3 times. The soil was made saline by providing 2 dS m -1 saline irrigation at field capacity and incubated for 2 weeks. Ameliorant was Biochar from wood charcoal and compost from livestock manure summarized in Table 2 . Biochar and compost were applied on the 2 nd week after incubation, with biochar amounting 20 tons ha -1 (A1), compost of 10 tons ha -1 (A2) and mixed biochar and compost where biochar was 10 tons ha -1 while compost was 5 tons ha -1 (A3). In previous studies, maize yield did not increase with 20 tons ha -1 of biochar amendment in the first year but increased by 28-140% in the following three years (Major, Rondon, Molina, Riha, & Lehmann, 2010) . The best dose for growing shallots was 10 tons ha -1 siam weed compost combined with a biocontrol agent and higher dosage of compost (Nugroho, Mildaryani, & Dewi, 2019) .
The used irrigation water was 2 dS m -1 according to the level of shallot sensitivity, obtained by dissolving NaCl in freshwater each with 1.28 gr l -1 . Shallots planted as indicators were Brebes, Pemalang and Purbalingga cultivars. Shallots' growth will decrease watered by 2 dS m -1 for its threshold is 1.2 dS m -1 (Grieve, Grattan, & Maas, 2012) . The top of the tuber was cut by ¼ part, planted with a distance of 10 cm, where each pot has 3 tubers respectively. Fertilization was applied twice in the second week with urea 250 kg ha -1 , Za 180 kg ha -1 , SP-36 300 kg ha -1 , and KCl 200 kg ha -1 . SP-36 and KCl, and the second were on the 4 th week of urea and Za as they approached the maximum vegetative period. Plants were maintained by watering using salty water as much as 1 liter pot -1 day -1 equivalent to ETc.
The observed parameters were plant height after 2 weeks with 2 tubers pots -1 per sample then continued by harvesting after 10 weeks of cultivation. The measured parameters were the number of tubers, tubers diameter, fresh weight of shallot biomass after harvest, the open air-dry weight of shallot biomass after being dried during one week, dry weight tuber by using 70 o C oven-dry shallot biomass. Plant N uptake was obtained by analyzing the N content in plant tissue using the Kjeldahl method (BPT, 2005) ; the phosphorus uptake and potassium in plants used wet ashing method of HNO3 and HClO4. The uptake analysis is carried out when the plant is at its maximum vegetative period. Compost and Biochar amendment analysis were pH H2O ratio of 1: 2.5, total N using Kjeldahl method, total P and total K by HNO3 and HClO4 extract methods, organic C with Walkley & Black method. Soil analysis was measured first and the soil after incubation which was carried out including soil moisture analysis (gravimetric method), C-organic content (Walkley & Black), cation exchange capacity (ammonium acetate extract), soil texture (pipette method), soil pH determination (1:2,5), soil paste electric conductivity (ECp) (1:5), total N (Kjeldahl method), available P (Olsen), K available (flamefotometer) and exchanged bases (ammonium acetate extract). The value of ECp was measured and converted into soil extract electric conductivity (Ece), where Ece = ECp (1: 5) x correction factor. Correction factor of soil texture index values, Alfisol 8.6 and Entisol 9 (Kargas et al., 2018) . The data were analyzed using the F test with a 95% confidence level, followed by Duncan's Multiple Range Test. Remark: the mean in column followed by the same letters in each column are not significantly different according to DMRT at 5% level.
RESULTS
Irrigation with ground saline water causes entisol to increase exchangeable Na from 0.12 to 12.09 cmol kg -1 , increase in Ece from 0.140 µmhos cm -1 to 260, 76 µmhos cm -1 , and increase in SAR from 0.048 to 12.10 unit during incubation prior to cultivation. An increase was also observed in available P content and available K. After incubation, another change was noticed which include a decrease in exchangeable Ca from 12.03 to 1.124 cmol kg -1 and Mg from 0.931 to 0.349 cmol kg -1 (Table 1) . 10 tons ha -1 of compost significantly reduces pH. The application of all treatments significantly decreased SAR. However, the application of biochar of 20 tons ha -1 significantly increased EC (Table 3 ). In general, amongst the three varieties, control has the lowest nutrient uptake. In Brebes and Purbalingga cultivars, the A2 and A3 treatments significantly increased N uptake while A1 treatment did not in both cultivars. In Pemalang cultivars, all treatments increased N uptake with the highest uptake in the treatment of 10 tons ha -1 of compost. From these results, it appears that the increase in N uptake is influenced by compost rather than by biochar (Table 4) . A biochar of 20 tons ha -1 can reduce SAR level by as much as 45% from 0.59 cmol kg -1 to 0.27 cmol kg -1 , but the results are not significantly different (p> 0.05) compared to compost of 10 tons ha -1 (A2) or a combination of biochar of 10 tons ha -1 with compost 5 tons ha -1 (A3). The amendment interaction and cultivars were significant (p <0.01) on N and P uptake, but the cultivar treatment was not significant. In Table 4 it appears that all treatments did not influence P uptake; however, compost application of 10 tons ha -1 in Pemalang cultivar had the highest nitrogen uptake. In general, nutrient uptake at control is the lowest in all three varieties. In Brebes and Purbalingga cultivars, the A2 and A3 treatments significantly increased K uptake while A1 did not in both cultivars. In Pemalang cultivars, all treatments increased the K uptake with the highest uptake in treatment A2, ie 10 tons ha -1 of compost. From these results, it can be seen that the increase in K uptake was influenced by compost and also biochar (Table  4 ). Nitrogen and K uptake were significantly negatively correlated (p <0.05) to soil SAR (r=-0.375 and -0.3341). Compost of 10 tons ha -1 had the highest phosphorus uptake and had a significant effect (p<0.01) on K uptake. The application of 10 tons of compost ha -1 increased K uptake in all three shallots cultivars. There were interactions between amendment and cultivar for plant nutrient uptake (P<0.01). From Table 5 , it appears that the treatment did not have a significant effect on plant height in cultivars, but the difference was seen in the application of a mixture of biochar and compost that increased plant height in Pemalang cultivars compared to the application of biochar in Brebes cultivars. Amendment interactions with cultivars had a significant effect (p<0.05) on plant height, shallot tuber diameter, fresh and dry weight of tuber. Pemalang cultivars showed the highest plant whereas Brebes cultivars had the lowest plant height in various amendments. Plant height was positively correlated (p>0.05) to N uptake (r=0.291). Amendments significantly increased the number of tubers in the three different cultivars. From Table 6 , it appears that compost increases the number of tubers in the onion cultivars of Brebes and Purbalingga, while in Pemalang cultivars the application of biochar increases the number of onion tubers. All treatments, either compost, biochar or mixed compositions of biochar and compost significantly increased the tuber diameter in all cultivars, and there was no difference in the effect of these different treatments on the tuber diameter in the Brebes and Pemalang cultivars. Giving a mixture of biochar and compost significantly increases the diameter of the tubers in Purbalingga onions compared to the provision of compost or biochar separately. There is an interaction between amendment and cultivar on plant height, tuber diameter and weight (P< 0.01). 10 tons ha -1 of biochar plus 5 tons ha -1 of compost in Pemalang cultivars had the highest bulb number with 8.33, but it was not significantly different from the number of bulbs in the three cultivars on compost of 10 tons ha -1 (Table 6 ). The combination of 10 tons ha -1 of biochar and 5 tons ha -1 of compost in Purbalingga cultivars showed the biggest bulb diameter of 2.25 cm. Table 7 showed that compos increase the weight of three cultivar shallot tuber. Biochar increases the tuber weight of Pemalang, There was no interaction between biochar and compos in tuber weight.
DISCUSSION
Increasing the dry weight of shallots can be improved by administering NPK fertilizers (Istina, 2016) . On the other hand, soil N mineralization reduced by excessive absorption of Na (Sembiring, Gani, & Iskandar, 2008) . According to Wigati, Syukur, and Bambang (2016) , the concentration and P uptake in plant tissues increased by giving compost fertilizer of 20 tons ha -1 . Compost increases K absorption in all three shallots cultivars in saline exchangeable. The application of compost increases shallots K uptake (Wahyudi, 2013) . However, high NaCl absorption would reduce K uptake (Parida & Das, 2004) . Hansen, Blackmer, Mallarino, & Wuebker (2004) reported the high exchangeable Na content in the soil which would inhibit the absorption of nutrients K, Ca and Mg from the soil, thereby suppressing plant growth. The provision of cow manure plus straw mulch can help increase plant height and the number of shallots (Mayun, 2007) . Giving amendments made from organic may increase the height of shallot in saline conditioned soil. Decomposed organic matters will produce a number of proteins and amino acids which break down into ammonium and nitrate (Hasanudin, 2003) . Nitrogen is a composition of amino acids in the formation of proteins to stimulate vegetative growth (Putra, Wahyudi, & Hasanah, 2015) . Amendments significantly increased the number of shallots bulbs and bulb diameter in the three different cultivars. Zaki (2016) states that one of the advantages of compost is that it can be used as a source of nutrition (P and K) whose value increases after harvest. Soil amendments derived from cow dung increase bulb weight on shallots (Mayun, 2007) . The fresh bulb weight of shallot was significantly and positively correlated with K uptake. According to Simanjuntak et al. (2013) , K elements function in starch formation and translocation of photosynthetic results to accelerate bulb growth. More K is needed in bulbs since K functions as an enzyme activator that has a direct effect on metabolic processes (Anisyah et al, 2014) . Organic matters increase the number of shallot tubers. Potassium can bind water in plant tissue hastening the process of photosynthesis which will later affect the formation of larger tubers, and increase the dry weight of shallot tubers (Anisyah et al., 2014) . However, fresh shallot tubers can experience shrinkage of around 15-19% of the total weight (Djali & Putri, 2013) C-organic in each soil, both before and after incubation is classified as low (Table 1) . The low organic matter in the soil can be caused by intensive soil tillage (Munir, 1996) . The difference between soil before and after incubation of saline water is the exchange cations, EC and SAR. Soil is classified as saline soil when it has electrical conductivity (EC) over to 4 dS m -1 (Vermeulen & Van Niekerk, 2017) . Sasongko and Warsito (2003) reported that a large amount of dissolved and exchangeable Na salt concentrations showed that the soil was exposed to salinity. The C/N ratio of biochar still exceeds the specified threshold (Table 3 ). According to Permentan (2011) , the C/N ratio of soil amendment can be applied to the soil when ranges are between 15-25. According to regulation, it is also considered that the content of N, P, K of amendment must be less than 6% (Permentan, 2011) . The addition of amendments in the form of biochar does not have a significant effect on the pH of Entisol (Table 3) . This result is similar to Gaskin et al. (2010) asserting that biochar on neutral soils has no significant effect on pH values. 10 tons ha -1 of compost (A2) has a significant effect in reducing the pH of Entisol. According to Mahdy (2011) , compost derived from plant residues can reduce pH values in salineconditioned soils. Compost can reduce EC when applied beyond 6 tons ha -1 (Mulyono, 2000) . The addition of organic matter to the soil plays an important role in microbial activity and enzymatic activities (Tejada, Garcia, Gonzalez, & Hernandez, 2006) . The application of all treatments significantly decreased SAR. However, the application of 20 tons ha -1 of biochar significantly increased soil EC (Table 3) . The high value of EC will greatly affect plant growth. Ma'ruf (2016) reported that salinity can reduce plant productivity and nutrient uptake. The application of 20 tons ha -1 of biochar can reduce SAR of Entisol. High doses of biochar can absorb the ions in saline water which will consequently increase the soil EC (Soinne, Hovi, Tammeorg, & Turtola, 2014) . Thomas et al. (2013) claimed that high EC value was observed when 50 tons ha -1 of biochar was applied. Chaganti (2014) revealed that salt washing (NaCl) can be done by adding organic materials such as compost and biochar which will increase the carbon content in the soil and boost microorganisms' activity. Biochar and green compost may reduce the soil SAR by replacing the Na + with Ca 2+ and Mg 2+ ions (Chaganti, 2014) . Compost can help increase the availability of N which affects increasing N uptake in saline condition. Orman (2012) stated that organic fertilizer added to tomato plantations in saline soil significantly increased the nitrogen content. Nitrates and ammonium uptake in some plants are reduced due to the treatment of NaCl and the inclusion of salt levels in the soil (Parida & Das, 2004) .
CONCLUSIONS
Irrigation with ground saline water causes Entisol to increase exchangeable Na, Ece and SAR, decrease exchangeable Ca and Mg. The application of biochar and compost decreased SAR. The application of compost and biochar + compost significantly increased N and K uptake in Brebes and Purbalingga cultivars. The increase in N uptake is influenced by compost rather than by biochar, while the increase in K uptake is influenced by both compost and biochar. Pemalang cultivars had the highest plant height while Brebes cultivars had the lowest plant height in various amendments. Amendments increased the number and bulb diameter. Compost increases the number of the bulb in the onion cultivars of Brebes and Purbalingga, while in Pemalang cultivars the application of biochar increases the amount of bulb. A combination of biochar and compost showed the highest bulb number in Pemalang, cultivars and bigger bulb diameter of Purbalingga cultivar.
